Abstract: Nano porous sol gel thin film humidity sensor was studied using commercially available reference humidity sensor from Honeywell Corporation. The main advantages of our developed set up for humidity measurements is low cost and high resolution yielding a full set of information on the variation of humidity at 250°C. Humidity is considered to be one of the most effective indicators of the leakage. On this ground we developed nano porous sensor which can be used for LBB (Leak before break) application. The ceramic sensors, based on sol gel thin film are shown to increase its capacitance upon water adsorption over the temperature range upto 250°C. The variation of capacity to voltage is shown to provide useful information on both break rate and location. The sensor installation spacing on the outer surface of the piping is determined as a function of the detection sensitivity. In this paper we have summarize the results of the development and characterization of ceramic humidity sensor for leak rate and location analysis by a microcontroller device.
INTRODUCTION
Humidity measurements have become increasingly important, in the industrialized world since it has been recognized that humidity has a significant effect on quality of life, quality of product, safety, cost, and health. This has bought about a significant increase in the humidity measurement applications and concurrent with this, an increase in research and development activities to improve measurements technique, accuracy and reliability of instrumentation.
Despite the increase in research and development activities during the last two decades to improve humidity sensors, the present state of art is still such that the humidity measurements required more care, more maintenance and more calibration than other analytical instruments. Furthermore there is still no sensor available that can even come close to covering the full dynamic range of water vapor levels. For this reason, many different measurement methods and sensors have been developed through the years, each having certain advantages and limitations and suitable for some, but not all applications.
For some one not skilled in the field of humidity, it is in many case very difficult to make an intelligent choice of sensor, and when this is not done disappointing results will often occur.
The capacitive type sensor makes use of the increase of apparent dielectric permittivity due to moisture absorption. If therefore towards pollution and is suited for environment assessment. Most advanced humidity sensors on the market today are the "bulk polymer sensors", consisting of a miniature electrode base plate coated with a humidity hygroscopic macro polymer. An electrical grid structure is vapor deposited upon the element and an electrical measurement is made which is a function of relative humidity.
Because of the good chemical stability of polymer sensors, the sensors exhibit excellent resistance to most solvents and are therefore often used for individual applications, except for those having high concentrations of corrosive chemicals. Many common substances such as petrochemicals have little effect. Some different polymer are used, sensitivity to contaminants cause greater adverse effect on resistive sensors which others effects on resistive sensors which others effect capacitive sensors more. Also there is limitation of using polymers at high temperature. Hygroscopic ceramic nano porous thin aluminum oxide has been used which is superior in long term stability and sensitivity upto 300ºC is emphasized in their field of applications. Recent work has, therefore, concentrated on the hyper thin film ceramic nano porous humidity sensors [1] [2] [3] .
A digital hygrometer describe in this paper also used a ceramic capacitor as the sensing element. Its capacitance changes non-linearly with relative humidity (RH) and temperature. Temperature dependent is small compared to dielectric sensitivity i.e. capacitance changes due to RH. The capacitance change should be detected in a digital form for linearization. The simplest circuit to perform such a function is a monostable oscillator. To encode only the capacitance change into a digital form, the dry capacitance when RH=0 is cancelled. Finally, a prototype hygrometer based on these techniques will described for use in leak detection.
SENSOR AND ITS FABRICATION PROCESS
The fig-1 shows the structure of the sensor. Its fabrication process is as follows. (Fig-1) . The following procedure was adapted for preparation of films. The binder mixed sol was important for reproducible film. The films were deposited on gold coated on α-alumina substrate by dipping them in the prepared sol then pulling out with a speed of 10 cm/min 4 times with sol of Higher Surface tension. This was followed by drying and then sintering the films between 450 o C -500 o C for a period ranging from 4 to 5 hrs. The thinner oxide layer resulted in much higher capacitance changes because capacitance is inversely proportional to the distance between two electrodes. The unique nano pore geometry for the sol-gel γ-Al 2 O 3 thin film enhanced the entrapment of water molecules. Sol-gel γ-Al 2 O 3 sensors therefore responded several times faster than the conventional sensors. As the pores were uniform through the area the sensors need not require any external heat. The sensor can be quickly dried to place it in a drying agent or by placing it in a dry air or nitrogen gas. The film was covered by gold electrode. The electrode was made perforated net structure for easy entry of water molecules into the substrate.
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The sensor characteristic for different %RH and different film thickness are tabulated in The capacitance of the RH sensor measured at 1 KHz is plotted in fig-2 
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The comparison shows that the fractional capacitance changes of the ceramic based RH sensors are almost independent of their fabrication process and film thickness.
The response time for the step change between 40 and 80% change is shorter than 12 s. these facts indicate that the capacitance change of sensor can be explained by the increase in the apparent dielectric constant ε of the s hygroscopic film due to physical sorption of water vapour. Absorbed water can be regarded responsible as being distributed uniformly throughout the film because the fractional capacitance change is independent of film thickness. Therefore the sensor capacitance C is given by 
Where γ is the fractional volume of water in the film and ε w is the dielectric constant of water given by [16] ( ) 
Where T is the temperature in Kelvin. The fractional volume γ can be obtained from the measured capacitance C using (1) and (2). 
LEAK LOCATION WITH MICROCONTROLLER DEVICE
In order to reduce the construction cost and radiation exposure associated with maintenance of piping restraints, local humidity sensors are recently used for high sensitivity and accuracy of leak location [5] [6] [7] [10] [11] [12] [13] [14] [15] . Such a humidity based local sensor suggested in Reg. Guide [4] 1.45 is already implemented in European power
INTERNATIONAL JOURNAL ON SMART SENSING AND INTELLIGENT SYSTEMS, VOL. 1, NO. 3, SEPTEMBER 2008
Plants [8, 9] . On this ground the requirements of leak sensors according to NUREG-106 [4] are as follows-1) Leak detection system should be able to detect 1gram per minute (gpm) in the identified leak, and 0.1 gpm in the unidentified leak
2) The leak detection systems must have three diversity, each with three redundancies.
3) Local sensors are applicable.
4.a) Block diagram of location analysis circuit and its operation
The block diagram of the location analysis circuit is shown in fig-3 (a) and also the schematic diagram is shown in fig-3(b) . The heart of this circuit is 8051 based microcontroller (AT89C52). After that it checks the moisture level for the boundary limit of the moisture. If this moisture level crosses the boundary level it gives an alarm and displays the corresponding sensor location in the address field of the sensor and moisture value in the moisture field.
ANALYSIS OF LEAK DETECTABILITY LEAKAGE DISTRIBUTION
Humidity response test results show that nanoporous α-Al 2 O 3 sensor can detect humidity at 300˚C. Local humidity monitoring around the pipe can be a sensitive and rapid method to detect high temperature steam leakage. The above equations represent relative humidity as a function of distance from leak location and time.
LEAKAGE LOCATION ANALYSIS
From previous discussion we see nanoporous sensors have better response to the moisture. Hence for location analysis, all the sensors used are of nanoporous type.
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CONCLUSION
Ceramic humidity sensor has been developed to estimate leak rate and location through pipe cracks/slits in a pressurized system. The capacitive based sensor is shown to respond to humidity changes within 45 seconds at temperature of 300˚C.
The transient response to AC is found to be useful for humidity detection. The input voltage generated by capacity to voltage converter is linearized by microcontroller device for exact location of cracks and leak rate in a pipe.
